Reconstruction of ancestral protosplice sites.
Most of the eukaryotic protein-coding genes are interrupted by multiple introns. A substantial fraction of introns occupy the same position in orthologous genes from distant eukaryotes, such as plants and animals, and consequently are inferred to have been inherited from the common ancestor of these organisms. In contrast to these conserved introns, many other introns appear to have been gained during evolution of each major eukaryotic lineage. The mechanism(s) of insertion of new introns into genes remains unknown. Because the nucleotides that flank splice junctions are nonrandom, it has been proposed that introns are preferentially inserted into specific target sequences termed protosplice sites. However, it remains unclear whether the consensus nucleotides flanking the splice junctions are remnants of the original protosplice sites or if they evolved convergently after intron insertion. Here, we directly address the existence of protosplice sites by examining the context of introns inserted within codons that encode amino acids conserved in all eukaryotes and accordingly are not subject to selection for splicing efficiency. We show that introns are either predominantly inserted into specific protosplice sites, which have the consensus sequence (A/C)AG/Gt, or that they are inserted randomly but are preferentially fixed at such sites.